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Weight : 13.0 kg
Wheel diameter : 24 inch
Height to hand grips : 90 cm
Fig. 1 Characteristics of wheelchair A and B
Wheelchair B
Weight : 13.5 kg
Wheel diameter : 22 inch
Height to hand grips : 77 cm













104 beats /min～112.7 beats /min（以下：b /minとする）と徐々に増加した。傾斜+５度時の
初めの１分では 122.0 b /minまで増加し，５分目では 149.7 b /minに到るまで急激に増加し
た。その後，Flat時の１分では，136 b /minまで減少し，５分後では 119.0 b /minに到るまで
減少した。－５度時の１分目では 124.3 b /minとなり，－５度時の５分間では顕著な減少は
認められなかった。平均酸素摂取量についても，平均心拍数と同じ傾向が認められた。
介助協力者の心拍数は，いずれも傾斜角度による顕著な変化は認められず 63.0 b /min～
70.7 b /minの範囲での変動が認められた。
車いすＢによる介助者の平均心拍数についても，車いすＡと同じ傾向が示された。しかし，
+５度時における心拍数は，車いすＡに比べ最後の１分間では158.8 b /minを示し，10.0 b /
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Fig. 3 Heart rates and oxygen uptake variations of the mean of the all attendant subjects (with pushing
wheelchairs) and heart rates variations of the mean of the all general persons on wheelchairs rid-
ing (with wheelchairs) during walking on the treadmill with wheelchairs (type A).
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なかった。しかし，心拍数の水準は 87 b /min～97 b /minの範囲で変動し，健常者を対象と
した介助協力者と比較すると 20 b /min前後高い値が示された。
介助前後における状態不安は，介助者の介助前が33，介助後30で，障害者は介助前26，介
助後23を示し，両者共に状態不安は，介助前に比べ介助後に低くなる傾向が認められた。




最高心拍数は 169 b /minと極めて高い心拍数レベルであることが明らかとなった。この障害
者の心拍数も同様に，傾斜角度の違いによる顕著な変化は認められなかった。また，この障







Fig. 4 Heart rates and oxygen uptake variations of the mean of the all attendant subjects (with pushing
wheelchairs) and heart rates variations of the mean of the all general persons on wheelchairs rid-
ing (with wheelchairs) during walking on the treadmill with wheelchairs (type B).
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Table 1 Results of STAI test for the subjects (pushing the wheelchair A)
subjects Trait anxiety State anxiety (pre) State anxiety (post) Variation
T.T. 62 38 48 10
I.D. 40 33 36 3
M.R. 53 37 48 10
F.R. 48 44 42 －2
W. j. 47 43 52 9
Table 2 Results of STAI test for the subjects (riding wheelchair A)
subjects Trait anxiety State anxiety (pre) State anxiety (post) Variation
S.Y. 48 45 50 5
M.T. 28 28 28 0
N.K. 49 47 46 －1
H.M. 33 44 31 －13
S.T. 30 38 33 －5
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Fig. 5 Heart rates and oxygen uptake variations of the subject R. F. (with pushing wheelchair) and heart
rates variations of the female subject T. K. with disability (with riding wheelchair) during walking
on the treadmill with wheelchair.
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Fig. 6 Heart rates and oxygen uptake variations of the subject R. F. (with pushing wheelchair) and heart
rates variations of the male subject S. O. with disability (with riding wheelchair) during walking
on the treadmill with wheelchair.
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Psycho-physiological Studies for Attendance of the Persons






In this study, we examined the load on mind and body of attendants and persons with disability
depending on the differences of using conditions and shapes of the wheelchairs, and discussed the
proper attendance of the persons with wheelchairs.
Subjects were two persons with disability and ten general persons. Two kinds of wheelchairs
(A and B) with different shapes were utilized. Attendants of general persons walked on the
treadmill with pushing the wheelchair ridden by the person with disability or other general
person.
Inclinations and the velocity of the treadmill were 50m/min with every 5 minutes of conditions
of +5 degree, 0 degree and, －5 degree, and the total walking time was twenty minutes.
Attendants were recorded the heart rates and oxygen uptakes and persons with disability and
general persons on the wheelchair were recorded the heart rates.
Before and after (pre-and post-) walking, concentrations of the lactic acid in the blood were
measured and the STAI test (degree of anxiety) was performed.
Heart rates and oxygen uptake of attendants were recognized to change by the inclination
degrees, and the changes were greater when using the wheelchair B than when using the wheel-
chair A, meaning that the wheelchair B gives the stronger load compared with the A.
Lactic acid concentrations of the attendants at pre- and post-walking did not change signifi-
cantly between the wheelchairs A and B.
Heart rates of general persons riding on the wheelchairs did not change significantly between
the wheelchairs A and B.
For the anxiety states of the attendants, there were not significant differences of STAI indices
between the wheelchairs A and B during attendances. At the post-attendance, the STAI indices
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In the case of persons with disability, changes of heart rates and oxygen uptakes of attendants
were recognized depending on the inclination degree of the treadmill, meaning that the physio-
logical load of attendants were found to be different depending on the person with disability.
For the attendance of the persons with wheelchairs, more important matter than the physio-
logical load of the attendants would be the psychological load as clarified by the STAI test.
Therefore, by reducing the psychological load the proper attendances by wheelchairs are
expected to be possible.
